. A, Schematic of a Au/SRO113/SRO214 junction. A 15-nm thick SRO113 layer was etched along with 30-nm thick SRO214 substrate layer. To isolate the top Au electrodes from SRO214 superconductor, a 300-nm thick SiO 2 layer was sputtered. This layer also covers the sides of the SRO113 pad. b, A series resistance model of the junction.
, we construct the series resistance model for the overall measured resistance, as shown in Supplementary Supplementary Figure 2d shows the temperature derivative of resistance. It exhibits three main peaks corresponding to the resistance variations. Interestingly, the peak-top temperatures for the first two peaks are similar for both junctions A and B. These observations suggest that first two transitions are corresponding to the bulk SRO214-neck and SRO113/SRO214 interface respectively. The third peak is interpreted to arise at the Au/SRO113 interface. Note that the shape of this peak varies depending on junctions.
Junction A exhibits a broader peak, whereas junction B has a rather sharp peak. Also, the third peak appears at a lower temperature for junction A compared with junction B. These facts indicate that the induction of superconducting correlations in SRO113 layer for junction A is weaker than to junction B owing to the different interface transparencies.
Supplementary Note 2.
We contributing. Since, V 1 originates from critical current transition therefore we apply the fit only for V 2 and V 3 . However, V 1 may also follow the same behavior at higher fields.
Supplementary Note 3: Other possible origins of V 2 and V 3
In the main text, we discuss that the origins of V 2 and V 3 are the Andreev reflection at the SRO113/SRO214 and Au/SRO113 interfaces, respectively. Here, we discuss other possible origins of these multiple energy scales.
(a) Multi-band superconductivity of SRO214
The first possibility is the multi-band superconductivity of SRO214 6 . This oxide has three Fermi surfaces labeled as , , and . Theoretical calculations 7 and specific heat measurements 8 reveal that the superconducting gap on the  surface is about 3 times larger than those on the  and  surfaces. This multi-gap nature may induce multiple features in the dI/dV data. For example, dI/dV curves in in-plane tunnel junctions exhibit multiple gaplike features whose voltage ratio exactly matches the gap ratio (3.3) 9 . However, in our junctions, the two junctions exhibit the different ratio between V 2 and V 3 (V 2 /V 3 = 5.7 for junction A and 1.5 for junction B at 0.5 T) in both junctions, V 2 /V 3 differs from the gap ratio. In addition, the V 2 and V 3 features persist up to 500 mT, whereas the gaps on the  and  surfaces are believed to be closed at around 150 mT 10 even for  o H||ab-plane. These facts indicate that V 2 and V 3 are related to the interface transparency, but not to the multiple bulk superconducting gaps.
(b) Reduced and induced gaps
The second possibility is that the features of V 2 and V 3 both originates from the SRO113/SRO214 interface. Indeed, in simple SN junctions, multiple gap like features have been observed 11 and attributed to the reduced superconducting gap close to the interface  red in the S side and the induced mini-gap  ind in the N side. In this scenario, V 2 corresponds to  red and V 3 corresponds to  ind . It is theoretically expected that  red improves with the reduction of the transparency of the interface. However, in our junctions, V 2 is larger for junction B, which has higher transparency. Thus, this second scenario cannot explain the observed behavior either.
(c) Andreev bound state
The third possibility is that the conductance peak within V 3 originates from the enhancement of density of states near the interface due to the formation of the Andreev bound state (ABS) 9 , which originates from the p-wave superconducting order parameter of SRO214. In this scenario, it is assumed that a tunneling barrier is accidently formed at the SRO113/SRO214 interface. However, for the quasi-two-dimensional p-wave state, ABS is not expected for out-of-plane tunnel junctions 9 . If in-plane tunneling occurs through atomic steps at SRO214 substrate surface, a broad hump-like behavior within the bulk superconducting gap should be observed 9 . In addition, the observed flat-top peak shape is less common for tunneling junctions but agrees with Andreev reflection behavior.
Therefore, the peak within V 3 is not attributable to the tunneling spectrum with the ABS.
Supplementary Note 4.
We summarize important parameters of junction A and B in Supplementary Table 1 to compare. The junction areas are different but the junction length is the same (15-nm thick SRO113 layer). Normal-state interface resistance is defined as N = J − 214−neck and surface area A s is taken between Au and SRO113. The ratio between the junction impedance Z=R N A S of junctions A and B is about 3.5. This indicates that the interface transparency of junction B is larger than that of junction A. According to the BTK theory for the Andreev reflection 5 , it is expected that the conductance enhancement near V  0 should be stronger for junction B with smaller Z. Indeed, dI/dV of junction B is 29.2  -1 at V  0, which is 49% higher than the conductance at the normal state (dI/dV  19.6  -1 ).
This enhancement is certainly higher than that for junction A (20% enhancement).
At 0.3 K and 500 mT, junction B has three times higher V 1 and V 2 than junction A.
But V 3 of junction B is about 12 times higher than that of junction A. As a result,  Figure 5 shows a complete set of dI/dV data that is used to produce the color map given in the main text.
Supplementary Note 5: Theoretical model
As we explain in the main text, the observed anomaly in the conductance of the SRO113/SRO214 junctions indicates direct penetration of spin-triplet superconductivity into SRO113. To strengthen our interpretations, we performed a theoretical model calculation.
For the calculation, we followed the model described in Ref. Because the inversion symmetry breaks at the interface, the odd-frequency s-wave spin-triplet correlation can be generated at the FM/TSC interface as well. In case of a clean system with a smooth interface, the amplitude of such correlation is very small compared to that of the directly penetrating p-wave correlation. The detailed model calculations considering such odd frequency pairs as well as variation of parameters will be discussed in a separate publication.
